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DETAILED ACTION 

Claim Rejections - 35 USC §112 

1 . The following is a quotation of the first paragraph of 35 U.S.C. 112: 

The specification shall contain a written description of the invention, and of the manner and process of 
making and using it, in such full, clear, concise, and exact terms as to enable any person skilled in the 
art to which it pertains, or with which it is most nearly connected, to make and use the same and shall 
set forth the best mode contemplated by the inventor of carrying out his invention. 

2. Claim 7 is rejected under 35 U.S.C. 112, first paragraph, as failing to comply with the 
enablement requirement. The claim(s) contains subject matter which was not described in the 
specification in such a way as to enable one skilled in the art to which it pertains, or with which it 
is most nearly connected, to make and/or use the invention. 

Claim 7 claims that "instead of the digital filter, an analog filter is provided in each of said 
first and second resonance component removing sections". However, claim 7 depends on claim 
6, which depends on claim 3. Claim 3 requires using a digital filter. Therefore, claim 7 
contradicts claim 3. 

Claim Rejections - 35 USC § 103 

3. The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

4. Claims 1-3, 8-10, 12-15 and 21 are rejected under 35 U.S.C. 103(a) as being 
unpatentable over Tochio et al. ('Tochio") (US Patent Application Publication No. 
2002/0109076) in view of Ghandi et al. ("Ghandi") (US Patent No. 6975785). 
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Regarding claim 1, Tochio discloses a control apparatus of an optical signal exchanger 
which includes a first mirror array and a second mirror array, each having a plurality of tilt 
mirrors arranged on a plane, each tilt mirror having a reflecting surface an angle of which is 
controllable, and which sequentially reflects an input optical signal by said first and second 
mirror arrays to output from a specific position (fig. 18 and paragraphs 0135-0137), for detecting 
power of an optical signal output from said specific position, and feedback controlling the angle 
of at least one of the reflecting surfaces of the tilt mirrors, which have reflected the optical signal 
on said first and second mirror arrays, based on the detection result (fig. 19 and paragraphs 
0138-148). Tochio's systems is based on MEMS, but Tochio does not disclose that said control 
apparatus comprises a resonance component removing section that removes a frequency 
component corresponding to a mechanical resonance action of each said tilt mirror, included in 
a control signal used for said feedback control, and said resonance component removing 
section is at least shared corresponding to a pair of driving electrodes arranged in a coaxial 
direction of said tilt mirror. Ghandi discloses a MEMS-based optical switch where a MEMS 
device control signal is filtered to remove the first system resonance of the MEMS device (col. 1 , 
lines 14-19, col. 2, line 65 to col. 3, line 30 and col. 21 , lines 38-49). It would have been obvious 
to one of ordinary skill in the art at the time of the invention to apply the teaching of Ghandi to 
the mirror driving circuits of Tochio, to provide the advantage of optical switching time by 
compensating for mechanical resonance, as suggested by Ghandi. 

Regarding claim 2, the combination of Tochio and Ghandi discloses a control apparatus 
of an optical signal exchanger according to claim 1, comprising: a first mirror drive section that 
supplies a voltage to either one of a pair of driving electrodes arranged in a first axial direction of 
each tilt mirror of said first mirror array (Tochio: fig. 18, element 14a, "X AXIS"), and also 
supplies a voltage to either one of a pair of driving electrodes arranged in a second direction 
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different from said first axial direction (Tochio: fig. 18, element 14a, "Y AXIS"), to adjust the 
angle of the reflecting surface of said tilt mirror; a second mirror drive section that supplies a 
voltage to either one of a pair of driving electrodes arranged in a first axial direction for each tilt 
mirror of said second mirror array (Tochio: fig. 18, element 14b, "X AXIS"), and also supplies a 
voltage to either one of a pair of driving electrodes arranged in a second direction different from 
said first axial direction (Tochio: fig. 18, element 14b, "Y AXIS"), to adjust the angle of the 
reflecting surface of said tilt mirror; an optical power detection section that detects power of the 
optical signal output from said specific position (Tochio: fig. 18, element 12); and a comparison 
control section that generates a control signal for controlling a driving state of the tilt mirror 
being an object to be controlled (Tochio: fig. 18, element 13), so that an angular displacement of 
the reflecting surface of said tilt mirror is corrected according to the optical power detected by 
said optical power detection section (Tochio: paragraphs 0135-0137), wherein said resonance 
component removing section includes: a first resonance component removing section that 
removes said resonance frequency component included in the control signal sent from said 
comparison control section to said first mirror drive section, by using a band-elimination filter 
that is at least shared for each of the first axial direction and the second axial direction of said 
each tilt mirror and a second resonance component removing section that removes said 
resonance frequency component included in the control signal sent from said comparison 
control section to said second mirror drive section, by using a band-elimination filter that is at 
least shared for each of the first axial direction and. the second axial direction of said each tilt 
mirror (Tochio: fig. 19 and Ghandi: col. 21, lines 38-49, as applicable in the combination). 

Regarding claim 3, the combination of Tochio and Ghandi discloses a control apparatus 
of an optical signal exchanger according to claim 2, wherein said optical power detection section 
outputs an analog signal indicating the detected optical power to said comparison control 
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section (Tochio: fig. 19, element 12), said comparison control section converts the analog signal 
from said optical power detection section into a digital signal, and then, according to said digital 
signal, outputs a digital control signal for controlling the driving state of the tilt mirror being the 
object to be controlled (Tochio: fig. 19, element 13), to said first and second resonance 
component removing sections, so that the angular displacement of the reflecting surface of said 
tilt mirror is corrected, and each of said first and second resonance component removing 
sections removes said resonance frequency component included in the control signal from said 
comparison control section by using a digital filter (Ghandi: fig. 6 and col. 21, lines 38-49, as 
applicable in the combination, where Ghandi is teaching digital filters since they are placed 
before the D/A converters for the drive electronics.). 

Regarding claim 8, the combination of Tochio and Ghandi discloses a control apparatus 
of an optical signal exchanger according to claim 2, wherein said first resonance component 
removing section removes said resonance frequency component included in the control signal 
sent from said comparison control section to said first mirror drive section, and said second 
resonance component removing section removes said resonance frequency component 
included in the control signal sent from said comparison control section to said second mirror 
drive section. The combination as applied to claim 2 does not disclose that said first resonance 
removing section uses a band-elimination filter that is shared corresponding to all tilt mirrors on 
said first mirror array or that said second resonance removing section uses a band-elimination 
filter that is shared corresponding to all tilt mirrors on said second mirror array. However, 
Tochio discloses an array of MEMS mirrors (paragraphs 0136), which suggests that the array is 
made of up multiple of the same type of mirror and Ghandi discloses that the purpose of the 
filter is to remove a resonance corresponding to the mechanical device (col. 21 , lines 38-49). 
Therefore, it would have been obvious to one of ordinary skill in the art at the time of the 
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invention that the filter could be shared for the control signals for all the mirrors, since the 
resonance is a characteristic of the mechanical MEMS mirror device and since the resonance 
for each mirror in an array of alike MEMS mirrors will be essentially the same as the others. 

Regarding claim 9, the combination of Tochio and Ghandi discloses a control apparatus 
of an optical signal exchanger according to claim 1, wherein said resonance component 
removing section is shared corresponding to a pair of driving electrodes arranged in a first axial 
direction, for all tilt mirrors on said first and second mirror arrays, and also is shared 
corresponding to a pair of driving electrodes arranged in a second axial direction different from 
said first axial direction (Tochio: fig. 19 and Ghandi: col. 21, lines 38-49, as applicable in the 
combination). 

Regarding claim 10, the combination of Tochio and Ghandi discloses a control 
apparatus of an optical signal exchanger according to claim 1, wherein said resonance 
component removing section comprises, for each of said shared configurations, a band- 
elimination filter having elimination bandwidth corresponding to a variation in the resonance 
frequency of said tilt mirror (Ghandi: col. 21, lines 38-49, where the notch indicates that the filter 
is a band-elimination filter). 

Regarding claims 12, 13 and 14, the combination of Tochio and Ghandi discloses a 
control apparatus of an optical signal exchanger according to claim 1, wherein said resonance 
component removing section removes the resonance frequency component included in said 
control signal, and discloses using a band-elimination filter (Ghandi: col. 21, lines 38-49, where 
the notch indicates that the filter is a band-elimination filter), but does not specifically disclose 
using a band-elimination filter of Butterworth, Chebyshev or elliptic type. The office takes official 
notice that Butterworth, Chebyshev or elliptic based filter designs are well known in the art for 
achieving notch filters. Therefore, it would have been obvious to one of ordinary skill in the art 
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at the time of the invention to use Butterworth, Chebyshev or elliptic based filter designs as an 
engineering design choice in implementing the notch filter already disclosed by Ghandi. The 
type of filter design claimed merely amounts to the selection of expedients known as design 
choices to one of ordinary skill in the art. 

Regarding claim 15, the combination of Tochio and Ghandi discloses a control 
apparatus of an optical signal exchanger according to claim 1, wherein said resonance 
component removing section removes the resonance frequency component included in said 
control signal, by using a low-pass filter having a cutoff frequency corresponding to the 
resonance frequency of said tilt mirror (Ghandi: col. 21, lines 38-49, as applicable in the 
combination). 

Regarding claim 21, Tochio discloses a control method of an optical signal exchanger 
which includes a first mirror array and a second mirror array, each having a plurality of tilt 
mirrors arranged on a plane, each tilt mirror having a reflecting surface an angle of which is 
controllable, and which sequentially reflects an input optical signal by said first and second 
mirror arrays to output from a specific position (fig. 18 and paragraphs 0135-0137), for detecting 
power of an optical signal output from said specific position, and feedback controlling the angle 
of at least one of the reflecting surfaces of the tilt mirrors, which have reflected the optical signal 
on said first and second mirror arrays, based on the detection result (fig. 19 and paragraphs 
0138-148). Tochio's method is based on MEMS, but Tochio does not disclose that a frequency 
component corresponding to a mechanical resonance action of each said tilt mirror, included in 
. a control signal used for said feedback control, is removed at least commonly corresponding to 
a pair of driving electrodes arranged in a coaxial direction of said tilt mirror. However, it would 
have been obvious to one of ordinary skill in the art at the time of the invention to combine 
Berhane with Tochio as described above for claim 1. 
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Allowable Subject Matter 

5. Claims 4-6, 1 1 and 16-20 are objected to as being dependent upon a rejected base 
claim, but would be allowable if rewritten in independent form including all of the limitations of 
the base claim and any intervening claims. 

6. The following is a statement of reasons for the indication of allowable subject matter: 
Prior art could not be found that read on the specific structure of the resonance removing 
section and comparison control section claimed in dependent claims 4-7, 1 1 and 16-20. 

Conclusion 

7. The prior art made of record and not relied upon is considered pertinent to applicant's 
disclosure: 

• US Patent Application Publication No. 2002/0171902 - discloses using a digital 
filter to compensate for resonance of a MEMS electro-optic device. 

8. Any inquiry concerning this communication from the examiner should be directed to N. 
Curs whose telephone number is (571) 272-3028. The examiner can normally be reached on 
M-F (from 9 AM to 5 PM). 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Jason Chan, can be reached at (571) 272-3022. The fax phone number for the 
organization where this application or proceeding is assigned is (571) 273-8300. Any inquiry of 
a general nature or relating to the status of this application or proceeding should be directed to 
the receptionist whose telephone number is (800) 786-9199. 
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Information regarding the status of an application may be obtained from the Patent 
Application Information Retrieval (PAIR) system. Status information for published applications 
may be obtained from either Private PAIR or Public PAIR. Status information for unpublished 
applications is available through Private PAIR only. For more information about the PAIR 
system, see http://pairdirect.uspto.gov. Should you have questions on access to the Private 
PAIR system, contact the Electronic Business Center (EBC) at 866-217-9197 (toll-free). 




